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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To enable an even lighting over the whole 

i gJBPLd'b ^CD in a backlight illumination of an LCD display device or the like. 
£ £ insist ^ \~- 

■%-m?kh h- SOLUTION: A transparent sheet with a plurality of independent 

* L^^sJt^"- convex light-collecting elements with transparency and a lighting 

^1 ILCD^ device irradiating diffused light from the back face of the transparent 

C ^ ^ ^ sheet are provided, of which, an alignment pitch of convex 

light-collecting elements at a part with high brightness of the back face 

of the transparent sheet is made longer 3 and that of convex 
\z$r&\ 

/j £ a light-collecting elements at a part with low brightness of the back face 
of the transparent sheet is made shorter. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The lighting system characterized by having the lighting system which irradiates the diffused 
light from the tooth back of the transparence sheet which arranged two or more independent convex 
collection light corpuscles which have transparency on the front face, and this transparence sheet. 
[Claim 2] The lighting system according to claim 1 with which the illuminance of the tooth back of said 
transparence sheet lengthens the array pitch of the convex collection light corpuscle of a high part, and 
the illuminance of the tooth back of said transparence sheet is characterized by shortening the array 
pitch of the convex collection light corpuscle of a low part. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to lighting systems, such as communication equipment, 
such as audio equipment, such as a minicomputer and a radio cassette recorder, and a cellular phone. 
[0002] 

[Description of the Prior Art] Drawing 7 shows the sectional view of the lighting system using the 
conventional transparency mold LCD. Moreover, the top view of the transparence light guide plate 4 of 
the lighting system using the transparency mold LCD of the former [ drawing 5 ] and drawing 6 show the 
side elevation of the transparence light guide plate 4 shown in drawing 5 , In drawing 7 , the 
transparence light guide plate 4 which has drawing 5 and reflective section 4a as shown by 6 on the LCD 
electrode holder 5 is constituted behind behind the transparency mold LCD 1 as back lighting. Moreover, 
as shown in drawing- 7 , it consists of LED6, and the transparence aperture 8 and the front panel 9 the 
transparency mold LCD 1, the LCD electrode holder 5 which has reflective barrier 5a which reflects 
diffusion sheet 2a and 2b, and the light from transparence light guide plate 4 end face between the 
transparence light guide plates 4 by one, and near the light entrance 4b of the transparence light guide 
plate 4. 
[0003] 

[Problem (s) to be Solved by the Invention] In such a lighting system, bright lighting is demanded by 
homogeneity over the transparency mold LCDl whole. Therefore, the illuminance of the light from LED6 
is high, namely, the array pitch of reflective section 4a printed by LED6 behind the transparence light 
guide plate 4 in a near part is lengthened, and the device to which the array pitch of reflective section 4a 
is shortened is made in the part with it. [ the low namely, illuminance of the light from LED6, and ] [ far 
from LED6 1 However, the path of the light which reaches reflective section 4a of the transparence light 
guide plate 4 is complicated, and it is the effect of direct light and the reflected light, and it is difficult to 
make into homogeneity light which reaches reflective section 4a. For example, in the case of the 
transparence light guide plate 4 shown in drawing 5 , under the effect of the light reflected by inclined 
plane 4c, as shown in dr^inj£_8 , a dark line 7 occurs. In order to consider this as homogeneity side 
luminescence more, even if it uses diffusion sheet 2a and 2b of two or more sheets, in addition, this dark 
line cannot be blot out completely Moreover, light is distributed besides the angle of visibility which 
LCDl has with diffusion sheet 2a and 2b of two or more sheets, and the brightness in a LCD angle of 
visibility falls, 

[0004] This invention is made for the purpose of offering a bright lighting system by field luminescence 

with uniform brightness. 

[0005] 

[Means for Solving the Problem] In order to solve this technical problem, the lighting system of this 
invention is equipped with the lighting system which irradiates the diffused light from the tooth back of 
the transparence sheet which arranged two or more independent convex collection light corpuscles which 
have transparency on the front face, and this transparence sheet, and the illuminance of the tooth back of 
this transparence sheet lengthens the array pitch of the convex collection light corpuscle of a high part, 
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and it shortens the array pitch of the convex collection light corpuscle of a part with the low illuminance 
of the tooth back of this transparence sheet. 

[0006] Thereby, the brightness of field luminescence is condensed in the LCD angle -of- visibility direction, 

and a bright and uniform area light is obtained, 

[0007] 

[Embodiment of the Invention] Invention of this invention according to claim 1 considers as the lighting 
system characterized by having the transparence sheet which arranged two or more independent convex 
collection light corpuscles which have transparency on the front face, and the lighting system which 
irradiates the diffused light from a transparence sheet tooth back, and by two or more independent 
convex collection light corpuscles which have transparency, since it can narrow down the light from a 
lighting system forward, it has an operation of raising the brightness in front. 

[0008] Invention according to claim 2 has an operation that brightness nonuniformity can be lost, by 
considering as the lighting system according' to claim 1 characterized by for the illuminance of the tooth 
back of a transparence sheet lengthening the array pitch of the convex collection light corpuscle of a high 
part, and shortening the array pitch of the convex collection light corpuscle of a part with the low 
illuminance of the tooth back of a transparence sheet, and adding amendment for the brightness 
nonuniformity of a lighting system with a transparence sheet, 

[0009] The gestalt of operation of this invention is explained using drawing 4 and drawing 8 from drawing 
1 below. 

[0010] Drawing 4 shows the side elevation for the detail top view of the transparence sheet 3 whose 
drawing 8 of drawing 2 is the component about the sectional view in the top view of a lighting system [ in / 
in drawing 1 / the gestalt of operation of this invention ]. As shown in drawing 2 , the transparence sheet 
3 has been arranged between the transparence light guide plate 4 and the transparency mold LCD 1, and 
arranges diffusion sheet 2a between the transparency molds LCD 1 in the front face of the transparence 
sheet 3 further. Moreover, LED 6 is constituted for the LCD electrode holder 5 which has reflective barrier 
5a which reflects the light from transparence light guide plate 4 end face by one near the light entrance 
4b of the transparence light guide plate 4 again. Moreover, as shown in drawing 8 , into a part with the 
illuminance low on a front face according [ lens 3a which is two or more convex collection light corpuscles 1 
to field luminescence of the transparence light guide plate 4, the illuminance is densely printed by the 
high part conversely at the non-dense at the transparence sheet 3. 

[0011] About the lighting system constituted as mentioned above, the actuation is explained below. 
[0012] From light entrance 4b of the transparence light guide plate 4, ON light of the light first emitted 
from LED6 is carried out, incident light reflects intricately within the transparence light guide plate 4 by 
inclined plane 4c, reflective barrier 5a, or reflective section 4a, and it is changed in the direction of the 
transparence sheet 3. At this time, as the effect of inclined plane 4c mainly shows to drawing 8 , a dark 
line 7 occurs. However, as shown in the transparence sheet 3 at drawjng .3 , to the part which faces a dark 
line 7, densely, by giving convex collection light corpuscle (lens) 3a printed at the non-dense except it, it is 
reinforced, and is equalized more and the light from a dark line 7 can condense the direction of light in 
the angle- of -visibility direction of LCD over the whole surface. Furthermore, light will be equalized by 
diffusion sheet 2a, and field luminescence with uniform brightness will be obtained, 
[0013] 

[Effect of the Invention] As mentioned above, according to this invention, with the transparence sheet 
which arranged two or more independent convex collection light corpuscles which have transparency on 
the front face, since the light from a lighting system can be narrowed down forward, it has an operation of 
raising the brightness in front. Moreover, when the illuminance of the tooth back of a transparence sheet 
lengthens the array pitch of the convex collection light corpuscle of a high part and the illuminance of the 
tooth back of a transparence sheet shortens the array pitch of the convex collection light corpuscle of a low 
part, the advantageous effectiveness that brightness nonuniformity can be lost and uniform field 
luminescence can be obtained is acquired. Furthermore, since the number of sheets of the diffusion sheet 
used conventionally can be reduced, light is distributed besides the angle of visibility which LCD has, and 
the fall of the brightness in a LCD angle of visibility can be prevented as much as possible. 

[Brief Description of the Drawings] 

[Drawing 1 1 The top view of the lighting system in the gestalt of operation of this invention 
[Drawing 2 1 The sectional view of the lighting system in the gestalt of operation of this invention 
[Drawing 3l The detail top view of the transparence sheet 3 of the lighting system in the gestalt of 
operation of this invention 
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[Drawing 4j The side elevation of the transparence sheet 3 of the lighting system in the gestalt of 
operation of this invention 

]D i: awingjl The top view of the transparence light guide plate 4 of the conventional lighting system and 
the lighting system in the gestalt of operation of this invention 

{ Drawing 6.1 The side elevation of the transparence light guide plate 4 of the conventional lighting system 
and the lighting system in the gestalt of operation of this invention 
[Drawing 7] The sectional view of the conventional lighting system 

[Drawing 8] The top view showing the field luminescence condition of the conventional lighting system 
[Description of Notations] 
1 Transparency Mold LCD 
2a 7 2b Diffusion sheet 

3 Transparence Sheet 

3a Convex collection light corpuscle (lens) 

4 Transparence Light Guide Plate 
4a Eeflective section 

4b Light entrance 
4c Inclined plane 

5 LCD Electrode Holder 
5a Reflective barrier 

6 LED 

7 Dark Line 

8 Transparence Aperture 

9 Front Panel 
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